Production and Purification of Therapeutic Enzymes.
The use of therapeutic enzymes embraces currently a vast array of applications, abridging from diggestive disorders to cancer therapy, cardiovascular and lysosomal storage diseases. Enzyme drugs bind and act on their targets with great affinity and specificity, converting substrates to desired products in a reduced time frame with minimal side reactions. These characteristics have resulted in the development of a multitude of enzyme biopharmaceuticals for a wide range of human disorders.The advances in genetic engineering and DNA recombination techniques facilitated the production of therapeutical human-like enzymes, using different cells as host organisms. The selection of hosts generally privileges those that secrete the enzyme into the culture medium, as this eases the purification process, and those that are able to express complex glycoproteins, with glycosylation patterns and other post-translational modifications close to human proteins. Moreover, engineering approaches such as pegylation, encapsulation in micro- and nanocarriers, and mutation of amino acid residues of the native enzyme molecule to yield variants with improved therapeutic activity, half-life and/or stability, have been also addressed. Engineered enzyme products have been designed to display enhanced delivery to target sites and reduced adverse side-effects (e.g., immunogenicity) upon continuous drug administration.Irrespectively of the production method, the final formulation of therapeutic enzymes must display high purity and specificity, and they are often marketed as lyophilized pure preparations with biocompatible buffering salts and diluents to prepare the reconstituted aqueous solution before treatment.